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(54) PRODUCTION OF OPTICAL PART 
(57)Abstract: 

PURPOSE: To obtain high adhesion strength, to avoid 
absorption of UV rays by the adhesive layer, and to 
prev nt reduction of transmittance by adhering prisms 
comprising quartz glass with hydrolyzed product of 
silicon alcolate. 

CONSTITUTION: In a polarizing beam splitter of a prism 
type, a prism 1 with a polarizing beam splitter film 3 is 
adhered to a prism 2 with a hydrolyzed product of 
silicone alcolate. The prisms 1 , 2 consist of synthesized 
quartz, and the polarizing beam splitter film 3 formed on 
the prism 1 consists of a multilayer film of dielectric 
material formed by vacuum vapor deposition method or 
the like. The silicone alcolate changes into glass-like 
Si02 by hydrolysis to give adhesive property and does 
not substantially absorb UV rays. Further, since the 
hydrolyzed product of silicone alcolate has the same 
component as the quartz glass which constitutes the 
prisms, refractive indices of both materials is same and 
affinity between these becomes high to give high adhesion strength. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] A manufacture method of an optic characterized by pasting up said prism comrade by 
hydrolysis product of silicon alcoholate in a manufacture method of an optic of having a 
production process which sticks a prism comrade who consists of quartz glass. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the method of manufacturing an optic, by 
pasting up the optical element comrade for an ultraviolet-rays field using adhesives. 
[0002] 

[Description of the Prior Art] Conventionally, the adhesives of a balsam, an epoxy system, and 
an ultraviolet curing mold have been used for adhesion of the optical element used for a 
transmitted light study system, for example, a lens, and prism. 

[0003] However, since these adhesives did not have the high light transmittance in an 
ultraviolet-rays field (wavelength of 200nm - 400nm), there was nothing that can be used to the 
optical element used in a field with a wavelength of 300nm or less. Moreover, as a result of 
adhesives* causing absorption to the high ultraviolet radiation of energy represented by the 

xcimer laser, there was a defect that the lightfastness of adhesives was low and adhesion of 
an optical element could not be performed. For this reason, in the manufacture process of an 
optical element, when pasting up the optical element used in this wavelength field, the only 
method used optical contact. However, in order to carry out optical contact, it is required for 
the surface roughness of an adhesion side to be very small like 1/100 of wavelength. Therefore, 
it had to grind or the thin film was prepared on the optical element so that it might become 
smooth enough about the surface of an optical element, and although this thin film was 
intervened, the case had the defect that an adhesive property was bad. 
[0004] 

[Problem(s) to be Solved by the Invention] This invention is made in order to remove the defect 
of the above-mentioned conventional example, and the purpose is in offering the manufacture 
method of an optic of having used the new method of preparing the glue line which does not 
absorb the light of an ultraviolet region, and pasting up an optical element. 
[0005] 

[Means for Achieving the Goal] In order to attain the above-mentioned purpose, a manufacture 
method of an optic characterized by this invention pasting up said prism comrade by hydrolysis 
product of silicon alcoholate in a manufacture method of an optic of having a production 
process which sticks a prism comrade who consists of quartz glass is proposed. 
[0006] 

[Example] Hereafter, according to an example, this invention is explained in detail. 

[0007] Drawing 1 is th mimetic diagram showing a prism type polarization beam splitter. One 

prism 2 with which the polarization beam splitter film 3 was formed and which will be rich prism 

1 pastes up by the hydrolysis product 4 of Si-alcoholate, and this polarization beam splitter is 

formed. 

[0008] Each prism consists of synthetic quartz, and the polarization beam splitter film 3 
prepared on one prism 1 consists of the multilayers of a di lectric. and is formed of vacuum 
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deposition, a spatter, ion plating, etc. The spectral characteristic of this polarization b am 
splitter is shown in drawing 2 . By drawing 2 , 5 shows P component of a refl ction factor and 6 
shows S compon nt of a reflection factor. In addition, this polarization beam splitter is KrF and 
for excimer lasers. 

[0009] In order to past up both the prism of the above-mentioned polarization beam splitter, 
Si-alcoholate is us d in this invention. Si-alcoholate is vitrified S»02 by hydrolyzing. Sine it 
becomes what becomes, and presents adhesion ability and does not absorb the light of an 
ultraviolet region substantially, it can use as adhesives in this way. And since the hydrolysis 
product of Si alcoholate and the quartz glass which constitutes prism are the same 
components, both refractive index is upwards in agreement, and strong adhesive strength also 
with both high compatibility is shown. 

[0010] Although Si-alcoholate can use various things, it should just choose for example, ethyl 
silicate Si5 04 12 (OC two H5) grade, however, others — silicon tetra-ethoxide: — Si (OC two 
H5)4 etc. — Sin On-1 represented by Sin On-12(OC two H5) n+2 (OR)2n+2 (for R, substitute 
or an unsubstituted hydrocarbon group, and n are one or more), and Rn Si(OR)4~n etc. — Si 
alcoholate can be used. 

[0011] Especially a limit does not have the conditions of hydrolysis of Si-alcoholate which was 
illustrated above, and a catalyst, and they should just hydrolyze according to a conventional 
method. 

[0012] Although the alcohol of a solvent or ester remains after hydrolysis, the alcohol of a 
low-boiling point and ester (for example, ethyl alcohol, a sulfate, etc.) volatilize after adhesion. If 
this is removed more positively, it can process by making into a vacuum whether to heat. 
Moreover, while cleaning an adhesion side enough in adhesion since bond strength falls or it 
becomes the cause of laser damage if foreign matters and impurities, such as dust and dust, 
exist in an adhesion side on the occasion of adhesion, filtrating and using adhesives etc. needs 
removal of an impurity. Especially as work environment, the clean room is suitable. 
[0013] In order to paste up both prism, it is necessary to coat the lamination side of both prism 
with the hydrolysis product of Si-alcoholate but [ therefore ], and although the general method 
of it being dropped at the field of lamination, applying, for example, and pasting up can also be 
used, the following method is suitable in order to make a glue line thin to about 1 micrometer. 
That is, it is the method of joining both prism, pouring the hydrolysis product of Si alcoholate 
into the crevice using a syringe etc., and spreading a hydrolysis product over the whole plane of 
composition of both prism by capillarity. In this method, in order to extend Si alcoholate well on 
a plane of composition and to control thickness and a membranous formation speed, it is 
required to bring about the suitable viscosity for Si-alcoholate. This is realizable by dissolving 
metal alcoholate in the solution chosen suitably. As this solution, high-boiling point alcohol and 
ester, such as butyl alcohol, can be used, for example. 

[0014] Generally, after hydrolysis, by heating, dehydration and a polymerization progress and 
Si-alcoholate is Si02. It changes to an amorphous film and will become near with the material of 
an optical element. However, since this invention and an optical property equivalent to the cas 
where a glue line heats even if it does not especially heat in this example are shown and 
practically sufficient adhesion ability is presented, there is no necessity for heating. 
[0015] Various kinds of prism which can be conventionally used to a short wavelength field can 
be offered by applying this invention to manufacture of Gulan Thompson, Gulan Tiller, a 
wollaston prism, etc., and pasting up the component part by the hydrolysis product of 
Si-alcoholate. 

[0016] Moreover, not only the optic on which the optical element comrade was pasted up but 
this invention is applicable also to manufacture of an optic and the optic which consists of a 
metal etc. 

[0017] In addition, a mirror, a grating, etc. are included other than a lens and prism including all 
the things that achieve the operation to which condensing, reflection, refraction, interference, 
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etc. consider light as the optical elem nt stuck by this invention. Therefor , the optical elem nt 
completed by this invention contains widely what has the production process of lamination in a 
manufacture proc ss. 
[0018] 

[Effect of the Inv ntion] As explained to details above, in this invention using Si-alcoholat as 
adhesives of the optical element comrade who consists of quartz glass, adhesive strength is 
strong, moreover the refractive index of a glue line and an adhesion base harmonizes, and the 
optic with which there is no absorption of the ultraviolet radiation by the top glue line, and 
permeability does not fall can be manufactured. Moreover, in this invention, since adhesive 
str ngth of an optic cannot receive effect in the granularity of an adhesion side easily compared 
with the case where optical contact is used, this invention is applicable to manufacture of an 
ext nsive optic. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1This document has be n translated by computer. So the translation may not reflect th 
original precisely. 
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TECHNICAL FIELD 



[Industrial Application] This invention relates to the method of manufacturing an optic, by 
pasting up the optical element comrade for an ultraviolet-rays field using adhesives. 
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PRIOR ART 



[Description of the Prior Art] Conventionally, the adhesives of a balsam, an epoxy system, and 
an ultraviolet curing mold have been used for adhesion of the optical element used for a 
transmitted light study system, for example, a lens, and prism. 

[0003] However, since these adhesives did not have the high light transmittance in an 
ultraviolet-rays field (wavelength of 200nm - 400nm), there was nothing that can be used to the 
optical element used in a field with a wavelength of 300nm or less. Moreover, as a result of 
adhesives' causing absorption to the high ultraviolet radiation of energy represented by the 
excimer laser, there was a defect that the lightfastness of adhesives was low and adhesion of 
an optical element could not be performed. For this reason, in the manufacture process of an 
optical element, when pasting up the optical element used in this wavelength field, the only 
method used optical contact. However, in order to carry out optical contact, it is required for 
the surface roughness of an adhesion side to be very small like 1/100 of wavelength. Therefore, 
it had to grind or the thin film was prepared on the optical element so that it might become 
smooth enough about the surface of an optical element, and although this thin film was 
intervened, the case had the defect that an adhesive property was bad. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] As explained to details above, in this invention using Si-alcoholate as 
adhesives of the optical element comrade who consists of quartz glass, adhesive strength is 
strong, moreover the refractive index of a glue line and an adhesion base harmonizes, and the 
optic with which there is no absorption of the ultraviolet radiation by the top glue line, and 
permeability does not fall can be manufactured. Moreover, in this invention, since adhesive 
strength of an optic cannot receive effect in the granularity of an adhesion side easily compared 
with the case where optical contact is used, this invention is applicable to manufacture of an 
extensive optic. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has be n translated by computer. So the translation may not reflect the 
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2.**** shows the word which can not be translated. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] This invention is made in order to remove the defect 
of th above-mentioned conventional example, and the purpose is in offering the manufacture 
method of an optic of having used the new method of preparing the glue line which does not 
absorb the light of an ultraviolet region, and pasting up an optical element. 
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MEANS 

[Means for Achieving the Goal] In order to attain the above-mentioned purpose, a manufacture 
method of an optic characterized by this invention pasting up said prism comrade by hydrolysis 
product of silicon alcoholate in a manufacture method of an optic of having a production 
process which sticks a prism comrade who consists of quartz glass is proposed. 
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EXAMPLE 



[Example] Hereafter, according to an example/this invention is explained in detail. 

[0007] Drawing 1 is the mimetic diagram showing a prism type polarization beam splitter. One 

prism 2 with which the polarization beam splitter film 3 was formed and which will be rich prism 

1 pastes up by the hydrolysis product 4 of Si-alcoholate, and this polarization beam splitter is 

formed. 

[0008] Each prism consists of synthetic quartz, and the polarization beam splitter film 3 
prepared on one prism 1 consists of the multilayers of a dielectric, and is formed of vacuum 
deposition, a spatter, ion plating, etc. The spectral characteristic of this polarization beam 
splitter is shown in drawing 2 . By drawing 2 , 5 shows P component of a reflection factor and 6 
shows S component of a reflection factor. In addition, this polarization beam splitter is KrF and 
for excimer lasers. 

[0009] In order to paste up both the prism of the above-mentioned polarization beam splitter, 
Si-alcoholate is used in this invention. Si-alcoholate is vitrified Si02 by hydrolyzing. Since it 
becomes what becomes, and presents adhesion ability and does not absorb the light of an 
ultraviolet region substantially, it can use as adhesives in this way. And since the hydrolysis 
product of Si alcoholate and the quartz glass which constitutes prism are the same 
components, both refractive index is upwards in agreement, and strong adhesive strength also 
with both high compatibility is shown. 

[0010] Although Si-alcoholate can use various things, it should just choose for example, ethyl 
silicate Si5 04 12 (OC two H5) grade, however, others — silicon tetra-ethoxide: — Si (OC two 
H5)4 etc. — Sin On-1 represented by Sin On-12(OC two H5) n+2 (OR)2n+2 (for R, substitute 
or an unsubstituted hydrocarbon group, and n are one or more), and Rn Si(OR)4~n etc. — Si 
alcoholate can be used. 

[0011] Especially a limit does not have the conditions of hydrolysis of Si-alcoholate which was 
illustrated above, and a catalyst, and they should just hydrolyze according to a conventional 
m thod. 

[0012] Although the alcohol of a solvent or ester remains after hydrolysis, the alcohol of a 
low-boiling point and ester (for example, ethyl alcohol, a sulfate, etc.) volatilize after adhesion. If 
this is removed more positively, it can process by making into a vacuum whether to heat. 
Moreover, while cleaning an adhesion side enough in adhesion since bond strength falls or it 
becomes the cause of laser damage if foreign matters and impurities, such as dust and dust, 
exist in an adhesion side on the occasion of adhesion, filtrating and using adhesives etc. needs 
removal of an impurity. Especially as work environment, the clean room is suitabl . 
[0013] In order to paste up both prism, it is necessary to coat the lamination side of both prism 
with the hydrolysis product of Si-alcoholate but [ therefore ], and although the general method 
of it being dropped at the field of lamination, applying, for example, and pasting up can also be 
used, the following method is suitable in order to make a glue line thin to about 1 micrometer. 
That is, it is the method of joining both prism, pouring the hydrolysis product of Si alcoholate 
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into the cr vice using a syringe etc., and spreading a hydrolysis product over the whole plane of 
composition of both prism by capillarity. In this method, in order to extend Si alcoholate well on 
a plan of composition and to control thickness and a membranous formation spe d, it is 
required to bring about the suitable viscosity for Si-alcoholate. This is realizabl by dissolving 
metal alcoholate in the solution chosen suitably. As this solution, high-boiling point alcohol and 

ster, such as butyl alcohol, can be used, for xampl . 
[0014] Generally, after hydrolysis, by heating, dehydration and a polymerization progress and 
Si-alcoholate is Si02. It changes to an amorphous film and will become near with the material of 
an optical element. However, since this invention and an optical property equivalent to the case 
wher a glue line heats even if it does not especially heat in this example are shown and 
practically sufficient adhesion ability is presented, there is no necessity for heating. 
[0015] Various kinds of prism which can be conventionally used to a short wavelength field can 
be offered by applying this invention to manufacture of Gulan Thompson, Gulan Tiller, a 
wollaston prism, etc., and pasting up the component part by the hydrolysis product of 
Si-alcoholate. 

[0016] Moreover, not only the optic on which the optical element comrade was pasted up but 
this invention is applicable also to manufacture of an optic and the optic which consists of a 
metal etc. 

[0017] In addition, a mirror, a grating, etc. are included other than a lens and prism including all 
th things that achieve the operation to which condensing, reflection, refraction, interference, 
etc. consider light as the optical element stuck by this invention. Therefore, the optical element 
completed by this invention contains widely what has the production process of lamination in a 
manufacture process. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the cross section of the polarization beam splitter of the prism type 
manufactured according to one example of this invention. 

["Drawing 21 It is drawing showing the spectral characteristic of the polarization beam splitter of 
drawing 1 . 

[Description of Notations] 
1 Two Prism 

3 Polarization Beam Splitter Film Formed on Prism 1 

4 Layer of Hydrolysis Product of Si-Alcoholate 

5 P Component of Reflection Factor 

6 S Component of Reflection Factor 



[Translation done.] 



2003/12/24 10:11 



http://www4.ipdl. jpo.go, jp/cgi-bin/tran_web_cgi_ejje?u=http%3A. . 




2003/12/24 10:11 



http://www4.ipdl.jpo.go.jp/Tokujitu/tjfix.ipdl?N0000=61&N050... 

« 

Copyright (C); 2000 Japan Patent Office 



2003/12/24 10:11 



htt p:/ /www4. ipdl . jpo . go.jp/cgi-bin/tran_web_cgi_ejje 



rj£eaNESE_il [jp,07-005307,a] 



i 1 1 " "' " ' 

CLAIMS DETAILED DESCRIPTION TECHNICAL FIELD PRIOR ART EFFECT OF THE 
INVENTION TECHNICAL PROBLEM MEANS EXAMPLE DESCRIPTION OF DRAWINGS 
DRAWINGS 



[Translation done.] 



2003/12/24 10:11 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So th translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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fDrawing 11 

1 3 




fDrawing 2] 
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